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Jos Beishuizen. 
i. Introduction: the old media. 


Can Television Teach? This question has never really been answered, 
any more than the questions "Can Books Teach?” or "Can Teachers Teach?", 
as the Editor of the Times Educational Supplement concluded efter & 
| conference on educational television in June, 1978. In @ well written 
review of the activities of the Netherlands Educational Broadcasting 
Foundation (N.0.7.) Van Zon (1977) describes the fourteen years of Edu- 
cetional Television in the Netherlands. In 1963/1964 the first twenty 
| programs were transmitted. The experimental period lasted two years as 
part of a research project that was supposed to shed light on the condi- 
tions of learning through instructional television in the Dutch educa- 
tional system. This study, however, resulted in rather vague and global 
conclusions. The number of programs had increased from twenty to 226 by 
| 1970/1971 and in 1977 117 programs had been written for secondary educa- 
. tion, 203 for primary education, and 26 for nursery schools. In 1977 the 
/ following subjects were covered: geography, biology, history, English 
. language, mathematics, vocational guidance, and social studies. Bv law, 
the Dutch broadcasting companies have to use 30% of the time spe..t on 
educational television (145 hours) on programs which concern subjects 
stimulating children to form their own.opinions including religion (10% 
for right-wing opinions, 10% for christian-democratic opinions and 10% 
| for left-wing opinions). As far as secondary eduction is concerned there 
has been a gradual change in the selected audience from the higher to 
| the lower grades (in particular in“ junior vocational training). The 
| programs are watched by an average of 15% of the schools, 80% of which 
) are recorded on tape. 30% of the secondary schools never use educational 
television. For primary education a slight decrease in interest has been 
observed during the years. Each program is used by an average of 16% of 
the schools. The biology series are recorded as having received the 
highest rates (50%), the human values series the lowest (1%). In May 
1977, primary school teachers were interviewed about instructional 
television. The question concerning the affiliation between classroom 
activities and educational television showed that 13% of the teachers 
interviewed could integrate the majority of the programs offered into 
their daily lessons while 41% could only accomplish this with a fraction 
of the programs. 45% welcomed the opportunity to vary the teaching- 
learning process by including television programs in their curriculum. 
The conclusion seems warranted that most teachers do not consider in- 
struction television as part of their classroom situation. It is an inm- 
portant contribution to education but not indisposable. Van Zon (1977) 
regrets this development because television programs should give teach- 
ers the opportunity to change the context within which subjects are 
taught by trying to relate the subject matter to today's society. Tt*« 
this society for which schools are trying to prepare the children. 

The question whether open net television can be used for education- 
al purposes should be answered affirmatively although 15 years experi- 
ence have revealed this medium's restrictions, two of which follow. a) 
Two way communication between the teachers and the student is impossi- 
ble. The student has to remain in e passive observing position and can 
eee er not --interrupt the course of the program by raising questions. (bd) The 

c ’ teacher has no opportunity to influence the content or flow of the edu- 
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cational program. If one also considers the wide divergence in the 
methods of thinking and working between the educational authorities and 
the broadcasting companies {at least in the Netherlands), it is obvious 
that school television will probably remain in its current background 
position. 

These remarks have been based on the experiences with educational 
television in the usual school system. One can't compare this with the 
situation in which the television is the only source of information re- 
placing the teacher. Many adults benefit from an increasing number of 
television lectures on various subjects. People suscribe to the courses 
given by the Dutch Television Academy (Teleac) using their textbooks and 
other instructional material. Especially in this period of increasing 
unemployment the social significance of this form of education at a dis- 
tance is becoming more and more important. 

We will now continue to describe the information and communications 
technologies which are about to enter the formal school system in the 
Netherlands. This outline focuses on the use of the computer in educa- 
tion. This restriction has been made because interactive video, communi- 
cation satellites, multi-channel cable and teleconferencing are not yet 
available in the Netherlands. The relatively small size of this country 
will make use of some of these techniques fairly improbable in educa- 
tion. 


2. First experiences. 


During the past fifteen years, the computer has been introduced in 
some privilaged educational institutes. In most cases this was made 
possible by grants from the government and semi-governmental agencies. 
The Netherlands Foundation for Educational Research has supported impor- 
tant pioneering activities. Some universities have done research on the 
use of computers in tertiary, secondary and primary education. Local 
boards of private secondary schools in relatively prosperous areas have 
raised money to buy equipment for use in the classroom. Industry has 
been quick to ralize the potential benefits of instructing employers in 
the possibilities in using the computer for purposes of administration, 
communication, information processing and automation of mechanical 
processes. Finally, the Ministry of Education and Science has installed 
an impressive number of advisory boards, which are now in the process of 
advising and publishing reports on education and information technology. 
A National Centre for Education and Information Technology at the Twente 
University of Technology has been founded to gather, evaluate and dis- 
tribute all forms of information concerning the application of technolo- 
gy in education. The government's policy has been presented in the nota 
"Pducation and Information Technology” prepared by the Ministry of Edu- 
cation and Science and the Ministry of Economy. This paper announced a 
budget reservation of Dfl. 60 million for the period from 1984 until 
1989. The plans have been discussed and considerably amended in Parlia-~ 
ment. Extra grants can be expected in the course of this year. The 100 
Schools Project has started at the beginning of this schoolyear. 


3. Primary and special education. 


3.1. Current activities. 

Primary schools are purchasing micro's on a modest scale. The Na- 
tional Educational Exhibition, which was held in Spring 1983, had Educa- 
tion and Information Technology as its main theme. The educational field 





showed great interest in the new developments which were exhibited. At 
this moment we do not have a clear view of everything that is going on 
in the rapidly evolving use of computers in education. The kind of 
equipment used generally consists of small 8-bit micro’s with less than 
64K. and BASIC as the main language. Teachers have organized themselves 
in users’ societies like Didacom (300 members). This organisation has 
prepared a BASIC standard with application software which can be used on 
the Apple, ITT 2020, Pearcom, TRS-80 level II, EALA, Videogenie, LNW, 
BBC-Micro, D.A.I., Exidy Sorcerer, Aster CT-80, Basis 108, and on 
micro's using Microsoft-BASIC. The Didacom Handbook contains 122 
routines for BASIC programs. Several publishers are developing material 
for the courseware market. Educaboek offers software on cassette tapes 
for the Philips P 2000. 


3.2. Special projects. 


Four projects have been initiated by or with support of academic 
research institutes. 


Special education. With the help of the University of Leiden and 
the Delft University of Technology a school for secondary special educa- 
tion in Rotterdam has developed a program for mentally retarded children 
to help them to learn to count money and to check bills in a supermark- 
et. This project is part of the government's stimulation plans for pri- 
mary and special education. 


Computer managed instruction. Since 1978 the-University of Leiden 
and the City of The Hague are sponsoring a project on computer managed 
instruction at a primary schoo] in a deprived area in the city of The 
Hague. The project has two purposes: (a) to design a model for progress 
evaluation in educational practice; {b) to optimize individual progress 
decisions by CMI. The use of the computer is supposed to support the 
process of individualisation in primary education. The project started 
with elementary arithmetic. The entire curriculum was divided into 38 
blocks, each containing three to six objectives. For each block several 
tasks were developed, consisting of instruction and practice. Each task 
ends with a formative test. Within a block the tasks are hierarchichally 
organized in three levels of increasing explanatory power. The system 
produces summaries per session, per period (e.g. a week), per student. 
The system has been developed on a PDP 11/10 minicomputer with 6 CRT 
terminals and 1 Silent 700 typewriter (for the teacher). The software is 
written in RT-11 Multi user BASIC. . 


Logo. The Nijmegen Catholic University has started research on the 
use of Logo by primary school children. The project has moved away from 
the university and has received some support from industry. Currently, 
summer camps are organized and a Logo lab has been installed in the pub- 
lic library of the city of Nijmegen. 


Computer Assisted Instruction. Since 1969 the Foundation for Edu- 
cational Research and the Vrije Universiteit Amsterdam have conducted a 
study into the use of the computer in primary education, mainly for 
remedial purposes. One of the premises of the project was that the com- 
puter can be of substantial help in primary education but should not re- 
place the teacher. As a consequence the software does not offer new ma- 
terials to the pupils. On the contrary, the programs are explicitly 
designed to practice basic arithmetic and language skills which have 
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previously been instructed by the teacher. The software is generally 
written following a suggestion by a teacher, and provides training for 
those parts of the subject matter, which are notoriously difficult. 
Twelve schools in the city of Amsterdam participate in the project. Four 
schools are situated in areas with considerable social problems (hous- 
ing, unemployment, high percentage of foreigners). Each school has a 
terminal which is connected with the central minicomputer (a PDP 11/55) 
in the laboratory via a dial-up line. The teachers are free to choose 
their own way of integrating the computer in their classroom activities. 
In some cases the terminal is located in the classroom, in others it is 
placed in the library. In this case the computer is available for use by 
different classes. Software and equipment can easily be operated by the 
children. 

One of the purposes of the project was to make an inventory of the 
ways in which the computer is used in the classroom. Three distinct 
forms could be described: (1) Remedial, in which the teacher selects 
programs for a restricted number of children with difficulties. (2) Com- 
plementary in which all pupils made the same exercises individually. 
They can be used es a test and/or as an exercise to increase the 
comprehension of subject matter already taught. (3) Enrichment, in which 
pupils, after finishing their tasks are free to choose their own games. 

Evaluation of the achievements by computer assisted practice led 
the researchers to conclude that learning by computer does not result in 
significantly hig.er performance levels than comparable paper~-and-pencil 
work. However, both teachers and pupils report considerable effects on 
motivation (children are highly motivated to work at the terminal, even 
though they may make frequent errors), and on concentration (pupils work 
with concentration, even when they are known to be easily disturbed esp- 
cially when other activities are going on in the classroom). These find- 
ings seem to be in congruence with results reported in the United States 
(White, 1983). 

The project is part of the government's plans for further research 
and development. Extension of the number of participating schools is ex- 
pected but also the transfer of programs from the central PDP 11 to 
micro's which belong to a family of microprocessors {all supported by a 
Faculty of Computer Science project at the Vrije Universiteit) is about 
to be realized. This transfer maks an enormous dissemination of software 
possible. 


3.3. Government's policy. 


The nota "Education and Information Technology” proposes the reser- 
vation of Dfl- 3.7 million for the years 1984 up to 1986 to start new 
projects in primary education. Recently, Parliament has voted for extra 
financial means for this purpose. In the meantime a debate is developing 
as to whether computers should be introduced in primary education or in 
the first few years of secondary education. Arguments in favor of the 
last position hold that in the long run computer based learning will be 
too expensive and that efforts should be directed to introducing the 
computer as a device for computer literacy courses, which are supposed 
to start in secondary education. Much depends on the outcomes of this 
debate from which a conclusion will be reached by the of 1983. 


4. Secondary education. 
4.1. Current activities. 


One of the first initiatives in the early seventies was the service 
offered by the Center for Research in Mathematics Education at the 
University of Utrecht to secondary schools to process punch cards. The 
students had to send their batch jobs (written in BASIC or ECOL) to the 
center which processed them within a couple of days. However, this turn 
around time was discouraging +to most students and teachers. Some 
schools purchased & new or secondhand terminal (sometimes a noisy tele- 
type typewriter), other schools (especially private schools) were able 
to buy their own minicomputer systems. This situation lasted until re- 
cently. However, the government's 100 Schools Project (see below) has 
given an upswing to the general interest in the use of computers in edu- 
cation. Apart from that, industry has become very active on this poten- 
tially large market. Schools are buying equipments in quite the same way 
as has been described for primary education. Teachers are organizing 
themselves in users’ societies (Teachip, Pascal) which offer services in 
the field of students administration, budgeting, scheduling, test pro- 
cessing. 

A large organization of 46 catholic secondary schools (OM0) has 
opened an office for computer pased learning software for secondary edu- 
cation. One of the schools uses eight Commodore micro's for remedial 
teaching in mathematics, Dutch, and French, written in BASIC. The 
mathematics software includes arithmetic with integers and fractions, 
and algebra. The language courses are comprised of drill and practice 
courses in verb transformation and orthography. The courseware has been 
developed by the teachers themselves. The micro’s are situated in & spe- 
cial computer room which is supervised by a teacher or senior student. 


4.2. Special projects. 


100 Schools Project. The Dutch Ministry of Education has started a 
project in 102 secondary schools comparable with the French 10000 Lycees 
Project which will last from September 1, 198% till September 1, 1985. 
The purpose of the project is stated in terms of computer literacy: "To 
develop knowledge and skills every citizen needs to cope with informa- 
tion systems which are part of daily life’. Each school receives 4 Phi- 
lips P2000 and 4 Aster CT80 micro’s. The software development will be 
coordinated by the Dutch Foundation for Curriculum Development. This in- 
stitute is developing a course in computer literacy for students aged 
4-16. The emphasis lies on the kind of questions and problems with which 
information technology confronts us and with the kind of methods comput- 
er scientists use in attempting to reach solutions. During the course 
the students should interactively explore fundamental matters, related 
to their own world. They should be introduced to poth applications such 
as automatization of money transfer, booking systems etc., and designing 
algorithms themselves and writing simple programs. The course will be an 
integration of four parts: (4) introduction in the use of information 
systems, (2) automatic data processing, (3) applications of information 
technology, (4) impact of information technology on society. 


Educational Computer Center. As previously mentioned the Educa- 
tional Computer Center of the University of Utrecht has more than 10 
years experience in stimulating and supporting computer science educa- 
tion in secondary education and junior and senior vacational training. 








The ECC (a) processes batch jobs on punch cards, (b) offers a terminal 
network on which students can program in Pascal, BASIC and ECOL, (¢) 
offers an ECOL processing system for micro's, and (d) offers educational 
system software for 16-bits micro’s with the UNIX operating system. 


Testservice CITO. In cooperation with the organization of catholic 
secondary schools OHO the Central Institute for Test Development is 
designing a testservice system which can be used by teachers who have 
their own microcomputer. The system consists of a scoring system and an 
item storage system. Teachers have the opportunity to carry out advanced 
test manipulation activites like efficient storage, reproduction and 
modification of items, composition of tests, summarizing and analyzing 
results, administering grades. 


4.3. Government's policy. 


The Ministry of Education has taken an important step by initiating 
the 100 Schools project. Ofcourse much criticism can be heard concerning 
the availability of software and the amount of guidance and support the 
schools are going to receive. Aside from this, the debate on the posi- 
tion of computer literacy in the curriculum continues. Some favor the 
position to integrate the course in the mathematics curriculum. As 
mathematics teachers are generally capable and most involved in computer 
science, the responsibility for the new subject can safely put in their 
hands. On the other hand, a course on computer literacy which is closely 
connected to mathematics may easily raise the mathofobia which prevents 
further learning and which seems to occur more frequently with girls 
than with boys. Moreover, the students should see the impact of infor- 
mation technology both in positive and a negative sense on those parts 
of culture and society which are not generally associated with mathemat- 
jes. The final word in this argument has not as yet been said. 


5. Junior and Senior Vocational Training; Apprenticeship System. 


Bele Current activities. 


The activities which started in the seventies in a few schools on 
their own initiative are now being generally introduced in new curricu- 
la. In senior technical training schools computer science has become a 
part of the mathmatics course in the first year's curruculum. In the 
1982/1983 four schools have started an experimental fifth year (after 
the mormal four year period) to educate computer technicians. Senior 
economic and administrative training schools introduced computer science 
jn the curriculum last year (1982/1983). Also in the apprenticeship sys- 
tem, some small scale projects in economic and administrative training 
(ECABO) and in technical training (with government support) have been 
developed. 


5.2. Special projects. 


100 Schools project. Junior and Senior Vocational Training Schools 
are also participating in the 100 Schools project. 


50 Schools project. 50 Senior Economic and Administrative Training 
schools are engaged in a curriculum development project using equipment 
financed by the government. 
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Educational Computer Center. The E.C.JI. also offers its facilities 
to Junior and Senior Vocational Training. 


Foundation for Curriculum Development (S.L.0.). The S.L.0. is 
preparing (1) a course in digital techniques, in which the operation of 
an B-bits micro can be simulated on a small computer, and (2) an inven- 
tory of desiderata about micro-electronics both from industry and from 
educational experts which should be incorporated in the curricula of 
junior and senior vocational training. 


5.3. Government's policy. 


The Ministry of Education and Science has reserved Dfl. 16 million 
to stimulate and coordinate these vocational training activities (which 
include the 50 Schools project and the work done by S.1.0., both 
described above). 


6. Higher Vocational Training. 


6.1. Current activities. 


At the moment 5 - 15% of the available time at Higher Vocational 
Training Colleges is used for computer science. Also in Agricultural 
Colleges some attention is being devoted to computer science. Students 
at Library Colleges have worked with online information retrieval since 
1978. There are two types of Higher Vocational Training Colleges: (a) 
Higher Technical Training Colleges (5 colleges) and (b) Higher Economic 
and Administrative Training Colleges (6 colleges). These colleges are 
jointly engaged in acquiring new equipment (with special support from 
the Ministry of Education and Science). 


6.2- Special Projects. 


Integration HBO-HAVO. Together with the Twente Technical Universi-~ 
ty a special committee is preparing computer based learning materials 
aimed at remedial support to students who have to bridge the gap between 
secondary general education and Higher Vocational Training. 


6.3. Government's Policy. 





The government tries to broaden the content of computer science as 
a subject and the use of information processing equipment in all 
branches of Higher Vocational Training, especially in those areas in 
which, as yet, no applications have been found {socio-pedagogic col- 
mea health care training colleges, fine arts training colleges, 
etc.). 


Te University Education. 


7-1. Current activities. 

After a preparatory phase of about 18 years, in the 1981/1982 term 
four computer science departments were originated at universities in 
d@ifferent regions throughout the country. Six hundred freshmen entered 
the study of computer science. Apart from this development computer 
science or artificial intelligence has been a regular course in some 
economy and social sciences departments. 





7.2. Special Projects. 


Many research & development programs are currently under way. This 
section of the report does not pretend to give an exhaustive account but 
only mentions some examples. 


Plato Try-out. In the late seventies a Plato try-out was undertak- 
en at the University of Amsterdam. Originally connected to Ann Arbor the 
project was transferred to Brussels at a rather unexpected moment. 
Several courses (e.g. language, music skills) were developed and imple- 
mented in regular curricula. Due to budget cuts the project had to be 
finished prematurely. The advice to instal Plato terminalis at all 
universities was not honored by the government. 





TOPAZ System. At the University of Utrecht the Department of 
Psychometrics has developed an authoring system which consists of three 
packages: (1) TOPAZ Manager: creation, presentation and maintenance of 
computer based learning materials. Each lesson consists of information 
presentation, interaction (questioning and answering), and action (feed- 
pack, extra materials). Answers can be evaluated by literal comparison, 
matching against keywords, and via formula comparison. (2) TOPAZ Ad- 
ministration: computing and administration of achievement characteris- 
tics, (3) TOPAZ Control: integration of software, input/output handling, 
keywords, etc. With this system a statistics course has been devel ped 
and used with over 500 students. 


THT. An authoring system has also been developed at the Twente 
Technical University. In this system a course is constructed of ep- 
jsodes, some of which form a paragraph, some of which form a module, 
which together with the other modules form the course. With the module 
editor the author defines the structure of a module, including paragraph 
and episode headings. With the episode editor the author defines texts 
(which will be inserted using the text editor), graphs (for which the 
specifications will be made in the graph editor), multiple choice ques- 
tions, feedback, commands to execute an external program, jumps within 
the episode, jumps to another episode within the module, and administra- 
tion of study time. 


LEISTAT. During 1973 - 1976 the Department of Psychological 
Research Methods and Techniques at the University of Leiden developed a 
computer based statistics program which covers subjects from hypothesis 
testing to covariance analysis. The program is in use at the Psychology 
Departments of the Universities of Utrecht and Nijmegen. The progran 
provides for progress evaluation, individual compensatory exercises, and 
summative evaluation. Information presentation and processing are sup- 
posed to be taken care of by the teacher, resp. the student. The program 
is problem-oriented. The student requests an exercise, tries to solve 
the problem, and asks for a new problem or for additional information 
(two levels of explication). 


CARDIO. At the Faculty of Medicine, University of Limburg, a simu- 
lation program, CARDIO, was designed which represents a4 laboratory simu- 
lation in which the student can use an unlimited number of subjects and 
can register physiological parameters. The program is based on a model 
of the cardiovascular system, containing about 40 mathematical equa- 
tions. Parameters can be recorded. Different clinical pictures can be 
simulated by assigning certain values to a number of parameters. 











8. Postgraduate Courses. 


The postgraduate computer science courses which already exist for 
secondary school economy teachers cover simple applications of the com- 
puter in financial, clerical, and information systems. These courses 
should be expanded and suitable postgraduate course for other discip- 
lines (e.g. computer science) should be developed. 


9. Open University. 


The Open University has recently designed a strategy for the in- 
tegration of media in distance education. The choice of media has been 
based on the following three factors: (1) Analysis of the functions the 
media have to serve in the teaching process. (2) Finding the optimal 
combination of medium and teaching functions. The most important cri-. 
teria are: (a) presence of the medium at the student's home, (bd) costs 
of purchasing the medium by the student and by the Open University, (c) 
the degree to which the medium allows future changes of the learning ma- 
terials, (d) the degree to which the medium admits exchange of materials 
with other universities. (3) Analysis of the existing media on the mark- 
et. The Open University expects the following media to be present in 
1987: (a) At the student's home: audio tape deck, TV, telephone, video 
recorder, programmable pocket calculator. (b) To be acquired by special 
groups of students for use in the Open University courses: video record- 
er, microcomputer, Viditel, teletext. {c) Only to be used in a study 
center: large computers, VLP, retrieval systems for literature search. 
(4) Also optically readable records will be used. The order of introduc- 
tion of media: (1) immediately: optically readable records, teletext, 
audio tape; (2) after some technical and organizational preparations: 
TV, computer as computing tool, Viditel; (3) in the long run: video 
tape, computer based learning, and VLP. 

Based on these considerations the Open University has decided to 
integrate media in education in the following order of preference: writ- 
ten materials, audiovisual materials, computer (software), personal con- 
tact. 


10. Teacher Training. 


There are a few non-profit organizations (e.g. Didacom, Teachip, 
Pascal) which have begun giving courses and offering extra facilities to 
teachers to familiarize them with computer applications. The government 
has set up a project group to prepare official supplementary courses for 
teachers, to start in September 1983. 


11. Final remark. 


This paper is an outline of the state of the art report on the use 
of information and communications technologies for educational purposes 
in the Netherlands. As a result of the discussions in Paris, October 19 
- 21, further elaborations will be made. 
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